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COVER

The “guys in the Shop”—the Glass Shop,
to be specific—use the means at hand to
form a Christmas-tree ornament and,
in so doing, extend a photographic greet-
ing to the rest of the Los Alamos Scien-
tific Laboratory on behalf of the Shop
Department.

Originally staged at the request of ISD-1
photographer Bill Jack Rodgers, the
“guys” rather like the product of their
handiwork and plan to place it atop
the Shop Department’s Christmas tree.

Forming the ornament is Lou Schlat-
terer. The flame is not really hitting and
curling around his hand; the camera angle
just makes it look that way. Watching,
left to right, are Bill Fox, Eulogio Ser-
rano, and Max Newman.

For more on the Shop Department and
the ultra-precision work it is now per-
forming with some rather sophisticated
equipment, see the story beginning on
page 12.




Electrostatic force causes a glass micro-
balleon to cling to a human hair—
one of the ingenious ways that
laser target fabricators manipulate
the nearly invisible spheres.

T,

A Pellet in a Million

Finding that 1 perfect microbal-
loon in a million, filling it with gas
through a wall that has no opening,
and mounting the speck on a gossa-
mer {itm of plastic to make a laser-
fusion target is the strange business
of the laser target fabrication scc-
tion of Group [ (laser cxperi-
ments and diagnostics).

To conduct this business, a new
technology in a nether world be-
tween the barely visible and the not
quite visible has been crcaied. The
physics involved ranges from the
very ancient o the ultramodern,
and the equipment varies from sim-
ple eyedroppers and camel hairs to
L.ASIs Van dc Graaff accelerator.

So minuscule are the glass spheves
that a quart jar holds 2.5 billion of
them. Tn masse, the microballoons
resemble powdered sugar, but are
cerily viscous in their behavior,
When the jar is rocked, waves and
cascades form in slow motion, grad-

ually subsiding after the jar is
stilled.

S0 Tight are they—a gallon weighs
but a pound-—that a spill may resulc
in a myriad ol microballoons be-
coming suspended like dust in the
air. Weceks later, one may settle
alongside a perfect specimen to be-
devil rescarchers. Gravity becomes
uscless for certain screening process-
cs and “anti-gravity” must be used.

Working with such nebulous stufl
would drive many men right up the
walls. But the 3 men in L-4's target
[abrication section who actually
handle the microballoons seem to
positively revel in the work. “It’s
work that has no precedents and it’s
full of surprises. We have to devise
our owi systems and tools as we juy
along. Tt certainly stimulates in-
genuity, and there’s a lot of excite-
ment in devising ways to get the job
done,” Jay Fries, the section leader,
says.

Now It Can Be Told

A year and a hall ago, the laser
target fabrication section of L4 did
not exist. It was formed when the
development and progressive power
increases of L-Division’s ncodymi-
um plass and CO, lascrs made it
obvious that suitable pellets con-
taining the hydrogen isotopes deu-
terium and tritium  (DT) would
soon be necded as targets in laser-
fusion cxperiments.

Powerful as ILLASI s lascers are,
they do not yet deliver power suffi-
cient for any but the smallest tar-
gets, Their beams must be focused
to an extremely finc point to
achieve the power density  that
theory predicts is necessary to ini-
tiate a thermonuclear  reaction.
Hence the requirement for the tiny
pellet.

The behind-the-scenes story ol
how the pellcts are prepared and




A good binocular microscope and extreme patience are vital
for handling these things,” says Jay Fries, L-4. The probe
of the microvacuum pickup under the microscope at the left is
enlarged, above right. A pellet clings to its tip, but is invisible to
the camera.

tested is an example of innovation,
teamwork—and a lot of hard work.

Finding Needles in Haystacks

Microballoons in 10-gallon con-
tainers produced by commercial
suppliers arrive at LASL as the raw
material—with the emphasis on the
“raw.” They are a motley lot indeed
because of the process by which
they are formed.

Tiny particles of glass, blended
with a blowing agent such as urea,
are dropped down a heated tower.
The blowing agent gasifies and ex-
pands the molten glass into its
spherical shape.

That’'s what it’s supposed to do,
anyhow. In practice, spheres and
other shapes of varying sizes and
with varying imperfections are
formed. Fries cstimates that the
sphceres with perfect size, shape, and
uniform wall thickness exist in the
ratio of about 1 in a million. Find-
ing that 1 requires an elaborate
process of elimination.
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The first step is to screen the
microballoons by size. However,
gravity can’t pull the ethereal glass
puffs down through a screen. So,
“anti-gravity” is used.

A quantity of spheres is placed in
cthanol, above which are placed
screens ol increasing fineness in an
inverted screening process devel-
oped by Gene Farnum, L-4. Buoy-
ancy, assisted by ultrasonic agita-
tion, forces the balls upward
through the screens until a small
quantity of survivors of the desired
size collect at the top. As a by-prod-
uct, spheres with cracks or gross
porosity fill with fluid and do not
join the upward procession.

To further separate cracked or
over-porous spheres, a liquid sink/
float process is employed. A liquid
containing the spheres is subjected
to pressures alternating between a
near vacuum and normal atmos-
pheric. This results in pumping
liquid through the walls of defec-
tive spheres, which sinks them,

Removing microballoons from fluid en
masse is accomplished by skimming an
eyedropper around the meniscus, where
spheres collect. Spheres float up into
the eyedropper.

while the “good” spheres remain
suspended in the liquid.

The spheres are then separated
according to average wall thickness,
a function of density. They are
placed in sulfur hexafluoride gas:
the application of pressure—typ-
ically from 300 to 600 psi—varies
the density of the gas. Microbal-
loons of equal density remain sus-
pended; those of greater or less
density sink or float. Some work on
size and density separation is also
performed by Bob Riley and John
Magnuson of Group CMB-6.

Howecver, these processes do not
determine uniformity. Because a
sphere of uniform wall thickness
offers maximum resistance to im-
plosive force, spheres are placed in
a vessel and subjected up to 1,700
atmospheres of pressure. As the
pressure mounts, nonuniform
spheres collapse. Sensitive sonic
transducers pick up the sounds of
these tiny implosions—amplified,
they sound like corn popping.



Jay Fries, laser target fabrication section leader, inspects «
mount, above left, A iransparent film spans the hole in the mount,
and a microballoon is mounted at the center of the hole. After
mouriting, the target receives an additional plastic coating for
absorptive and ablative effects in a vapor deposition device as
Gene Farnum, L-4, above center, dermonstrates.

During (he [oregoing processcs,
trangfer  and  handling  of  the
spheres [rom one container to an-
other is accomplished by several in-
genious means,

T'o collect the spheres floating in
a liquid, techmicians enlisc the help
ol the meniscus —that curved por-
tion of the hquid’s surface that
forms against the container’s walls,
As this is the highest point available
to the spherves, they float up into it
An eyedropper filled with the samc
liquid as in the container may be
used to skim the meniscus. The
spheres float up into the eyedrop-
per.

Or, to remove them one by one, a
human hair, or better, a camel hair,
which 1s naturally tapered, is used.
Good lighting and the fortuitous
lens effect of the meniscus enables a
sharp-eyed  technician to spot the
microballoons. Then, by touching
2 hair to the ball, the ball will float
upwards in the liquid coating the

hair, [t may then be gently “Drush-
ed” up the side of the container.

T'o remove the ball, a lorce dis-
covered by "Thales of Greeee in 600
B.C. is utlized—static clectricity.
Wiping the hair across Labric ( or-
dinary dothing will do) gives it a
slight clectrostatic charge. T'ouching
the hair to the ball on the beaker
wall will cause the ball to cling to
it, making rcmoval possible.

For mounting and other opera-
tlons, a microvacuum  pickup s
used, modilicd to incorporate a com-
pressed-air blowback system. Vacu-
wm sucks the microballoon to the
tip of a probe; clectrostatic force
holds it there even with the cessa-
tion of the vacoum, and a gentle
blowback “shoots” the sphere to its
target.

At other times, binocular micro-
scopes in combination with either a
camel hair or the microvacuum
pickup is used, ¥Fries remarks, “A
good binocular microscope and cx-

Emergency! Work halts as Fries and
Farnum man a vacuum cleaner to pick
up the spilled spheres before they be-
come airborne to disrupt processing.

treme patience are vital for hand-
ling these things.”

Doing much of this fussy work is
Amo Sanchez, possibly the world’s
first lascr-fusion target fabrication
technician, certainly the first at
LASL. With mounting and hand-
ling time estimated at 114 hours per
microballoon, it appecars that San-
chez will have plenty to keep him
busy.

Fill ‘er Up

Spheres are sent to group M-1
(nondestructive  testing)  where,
with much ol the same equipment
and technigues, spheres are mount-
cd in an array ol 100, arranged 10
x 10, A camel hair or a micro-
viacaun system is used to place the
spheres onto a thin plastic sheet
coated with oil. 'The microballoons
adhere with remarkable  tenacity;
surlace tension holds them firmly in
place, even allowing them to be
handled normally in interoffice
mail.



Max Winkler and Ron London,
both M-1, then perform x-ray radi-
ography to spot flaws and to meas-
ure each sphere, recording charac-
teristics on a matrix which is re-
turned to the L-4 laser target fabri-
cation section. Upon receiving the
spheres, the target fabricators
choose suitable targets, pick them
up with the microvacuum system,
and blow them into acetone to
cleanse them of oil. They are then
retrieved and sent to Don Coffin,
Bob Stoll, Al Manthei, and Lorene
Sturgess at group WX-5 with the
request to “fill 'em up.”

In everyday life, glass is consider-
ed—and for practical purposes, is—
impermeable. But in very thin sec-
tions, such as in the microballoons,
it is permeable. Thus, by placing
the spheres in a pressure vessel, in-
troducing a suitable DT gas mix,
heating the container and applying
pressure, the gas can be literally
driven through the spheres’ glass
walls,

Cooling the spheres reduces their
permeability. With certain types of
glass of uniform wall thickness, the
microballoons will contain the gas
—initially at 100 atmospheres pres-
sure—for considerable time at room
temperature. Samples currently be-
ing used have a half-life of about 1
year, i.e., at the end of a year, half
of their gas will have “leaked” away.

Putting It Together

To spare laser-fusion experimen-
ters the impossible task of handling
targets the size of dust, and to facil-
itate the implosion process, the tar-
get microballoons must be mount-
ed.

A drop of cellulose acetate solu-
tion is allowed to fall on water;
spreading, it forms a very thin film.
After the solvent evaporates, a
molybdenum strip with a small hole
at one end is maneuvered in the
water under the film. When lifted,
the plastic clings to it, including a
portion spanning the hole.

A second layer of plastic, this
time of polystyrene, is formed on a
glass slide, floated off onto a water
surface, then picked up by the ace-
tate-coated mount in a manner sim-
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ilar to the original plastic coating
technique.

To mount the microballoon, it is
placed in a position on the duplex
film. Careful application of heat
partially melts the polystyrene film
without melting the acetate base.
The cooling polystyrene bonds the
target sphere firmly in position.

For many experiments, a final
process is required. In a process de-
veloped by Gary Simonsic, CMB-6
(materials technology), the mounted
target is placed in a vapor deposi-
tion furnace with the target facing
downward toward a crucible below,
Vaporized polyethylene ascends,
coating the facing hemisphere of the
microballoon. It also is deposited on
the area behind the sphere forming
a disk, except for the “hole” caused
by the sphere’s “‘shadow.”

This results in a shape that pro-
duces an absorbing and ablating
effect, briefly surrounding the tar-
get with a mantle of high-energy
plasma, upon the impact of the laser
beam, and thus facilitating the im-
plosion mechanism that may trigger
fusion. It allows experiments to be
conducted with a single laser beam.
Without it, multiple beams would
have to be used to achieve a uni-
form effect.

Experimenters in L-Division us-
ing the targets haven't achieved
clear-cut fusion—yet. Results have
been encouraging, however. Ulti-
mately, a large part of the tiny pel-
let’s energy may be released, point-
ing the way to practical laser-fusion
power generation,

Checking Things Out

From time to time, the laser-tar-
get fabricators need to determine
just what is inside the glass spheres:
how much tritium, how much deu-
terium. For fast checks, a sphere
may be placed in an extremely sen-
sitive x-ray counter devised by
Group L-4. If tritium is present, its
radiated electrons will interact with
atoms in the glass, causing the emis-
sion of x rays. Counting the x rays
gives a measurement of tritium in
the sphere and, with the ratio of
tritium to deuterium known, an in-
dication of deuterium present, too.

These measurements also indicate
pressure. “Used in this manner, a
gas-filled microballoon may be the
world’s smallest x-ray tube,” Far-
num comments.

For more extensive measure-
ments, and to obtain calibration for
its own instruments, I.-4 occasion-
ally takes a gas-filled microballoon
to LASL’s Van de Graaff accelera-
tor, operated by group P-9, for an-
alysis using a method developed by
Bill Jarmie, P-DOR. “I feel a little
silly every time I go over there,
thinking of all that huge equipment
being used just to take measure-
ments of a little speck It’s like using
a 16-inch artillery piece to shoot
minnows in a bucket,” Fries says.

But the “heavy artillery” is vital.
A proton beam interacts with the
DT gas; counting emissions at par-
ticular angles yields extremely ac-
curate measurements of hydrogen
isotopes present.

In addition to glass spheres, the
laser target fabrication section has
been experimenting with microbal-
loons of other materials made for
them by Group CMB-6: glass micro-
balloons coated with various ma-
terials as well as microballoons of
pure metal. Some of the latter will
withstand pressures equivalent to
those encountered at ocean depths
of 7 miles.

Additional methods of handling
and separating the spheres will sure-
ly be devised. “For instance,” says
Farnum, “we think there's a real
potential in coating the perfect
spheres with honey. That’s right,
good old-fashioned honey. Then,
we’ll use ants. They'll pick up the
honey-coated balls and take them
to their nest, leaving the uncoated
spheres behind. All we’ll have to do
is raid their nest and we've got our
spheres. Think of the labor savings,
the cost-effectiveness of it all!”

A roar of laughter from Fries un-
masked Farnum’s statement as a
put-on.

And yet, if you should visit 1.-4's
target fabrication laboratory at Ten
Site and see a bunch of ants scurry-
ing about, some with tiny glistening
specks clutched tightly in their
mandibles, don’t step on them. ﬁ



“No general would have lost any
battle if he bad had back-up and
cooperation like we had that night,”
said  Morton  Kligerman,  Los
Alamos Scientific Laboratory assist-
ant dircctor for radiation therapy.

And, as il to remove any doubt as
to what he meant, he added, “I
have never seen a team like this—
and 1 have been on a helluva lot of
teams.”

Kligerman was rcliving the sus-
pense, the exhausting work, and the
{inal triumph of that historic night,
Monday, October 21s(, when, for
the first time, hwman cancer pa-
tients were exposed to pion radia-
tion at the Clinton P. Anderson 1.0s
Alamos  Meson  Physics  Yacility
(LAMPT),

Many biomedical researchers are
hopelul that pion radiation will ul-
timately provide some significant
advantages over conventional x-ray
or cobalt radiotherapy. These
would be attributable to the exotic
nature of pions themselves.

At LAMPY, pions (or negative pi
mesons) are formed by accelerated
protons striking a suitable target.
Emitted are pions, visualized as the
“glue”  that binds together the
atomic nucleus, 'Uheir lifespans are
measured in millionths of a sccond
and are terminated when the par-
ticles disintegrate in star formations
consisting of other particles, x rays,
and pamma rays.

Pions may be dirccted into can-
cerous tissue before they explode,

Thus, rather than the compara-
tively indiscriminate shotgun effect
of conventional radiation, pions act
more like artillery shells passing
through the air with little disturb-
ance to explode on their targets.
The range of radiation from these
star formations is extremely short,
so that the radiation need not pene-
trate appreciably beyond the boun-
daries of the tumor.

Pion radiation holds the bright
promise of ultimately giving radio-
therapists a beam that may (1) be
focused with greater precision than
present x-ray or cobalt radiation on
cancerous tissue while largely spar-
ing intervening and surrounding
healthy tissues, (2) provide cquiv-
alent dosage with less total cnergy

Night to Remember

A long, tense night ends with an historic experiment successfully concluded. Traditionally, accelerator ex-
perimenialists celebrate milestone achievements with a ceremonial sip of champagne—and a great deal of
congratulations and banter. Ed Knapp, LAMPF associate division leader for practical applications, and
Morton Kligerman, assistant director for radiotion therapy, are among those signing a souvenir bottle.




absorbed, thereby reducing after-
effects, and (3) deliver cancerocidal
doses to deep-seated tumors which
are impossible to treat at present
with conventional radiotherapy
without unduly damaging critical,
sensitive tissue.

But these benefits, if they ma-
terialize as hoped, remain for the
future. At the present time, pion

. it may eventually place radiation is at a stage comparable
to man’s first venture across a
stream in a log canoe. Much more
must be learned before great voy-
ages of discovery can begin.

The first application of a pion
. . . . beam on human patients, therefore,
of radiotherapists in their had a very simple goal: an attempt

to duplicate with a pion beam as

closely as possible the known effects

war against cancer.” of an x-ray beam upon like tumors

and normal tissues. Accomplishing

this would give investigators today,

and radiotherapists tomorrow, a re-

producible “instrument” they could
use with confidence.

Achieving this simple goal was
fraught with complexities—and with
potential consequences that may be
ignored when experimenting with
tissue samples and animal targets,
but not with human subjects. Of
these, those causing the greatest
concern were that the pion beam
would affect healthy tissue to a
degree greater than predicted, and
that detrimental aftereffects, impos-
sible to discern in animals, might
manifest themselves in humans.

Hence the tension, the careful
preparations, and the elaborate pro-
visions for human comfort and
safety for this seemingly simple ex-
periment.

The Patients Arrive

Two female patients had arrived
in Los Alamos 2 days prior to the
scheduled experimentation date
and were given attractive accom-
modations in apartments provided
by the Los Alamos Medical Center.
One woman was accompanied by
her husband, one by her niece, and

(43

a potent new weapon in the hands

i i
' y. €\ both by their physicians.
With the aid of a tripod, Tom Lane, MP-3, The 2 women had much in com-
positions dosimeters to measure radiation in- mon. Both were older women and
tensity at the tip of the pion cone. both had primary cancers, from



Tension mounts as Lane and Sally Shlaer, MP-1, monitor computer displays while Kligerman, UNM medi-

cal physicist Ed Barnes, and nurses Kitty Jones and Shirley Robbins watch.

which cells had lodged just under
the skin to form nodules, or secon-
dary tumors.

Both were voluntcers and both
fully understood that they had
come o 1.os Alamos not for an at-
tempted cure of their primary tu-
mors, but to allow physicians and
LASI. rescarchers to lecarn the ef-
fecis of pion radiation as compared
to  xray radiation wupon their
nodules.

“I'hey were beautiful people,”
Kligerman comments, “vitally in-
terested and involved, cooperative,
and with a very positive outlook.
by making cur tests possible, they
made a very real and meaninglul
coniribution to medical rescarch.”

The 2 women had arrived at
LAMPY as a result of a meticulous
screening procedure set up by the
University of New Mexico’s Cancer
Rescarch and ‘I'reatment Center,
which was responsible for the med-
ical aspects of the test, and of
which Kligerman is also the direc
tor. lissentially, recornmendations
for suitable patients are elicited
[rota various hospitals, and a com-
mittce of physicians associated with
the UNM Cancer Rescarch and
T'reatment Center moakes the final
sclections. Strict guidelines are lol-
lowed to assure that patients selec-
ted are fully aware of the nature of
ihe experiments and what can be
(:x[)::t(:i:cd or, more important, not

expected from the radiation.

To pr()vi(l(z maximum comflort
and, if need be, medical care for
the patients, close rapport has been
established with the Los Alamos
Medical Center. 'The Center set up
an ambulatory care unit in the
apartment  building and is  pre-
pared to provide hospital or any
other services required.

For 2 years prior to the pa-
tients’ arrival, theoretical work had
been conducted principally by Ed
Kpapp, LAMPY associate division
leader for practical applications,
Jerry Helland, Mike Paciotti, Dick
Hutson, Jim Bradbury, all MP-3,
and Chaim Richman, ¥-10. During
the preceding 1 months, Paul 'T'odd,
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Pennsylvania State University pro-
fessor of radiology, M. R. Raju, H-
10, Don Petersen, H-9, Leo Gomez,
H-4, Chuck Sternhagen, UNM Can-
cer Research and Treatment Cen-
ter, and Kligerman ran a series of
pion radiation experiments with
tissue samples and animals while
John Dicello, Tom Lane, and How-,
ard Amols, all MP-3, made exten-
sive physical measurements.

A near zero-hour report of con-
tradictory results from tests on
mouse tumors almost delayed the
program. A conference was hur-
riedly called. The problem was
resolved, and the program pro-
cceded on schedule.

“Frequent conferences were a
vital part of the program,” Kliger-
man remarks. “They were exciting
events. We were constantly teaching
each other.”

At 6:45 on the cvening of Octo-
ber 21, the patients and their
retinues arrived at the LAMPF
Biomedical Research Facility. The
preparation of the first patient cul-
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minated in the application of a
flexicast, a device to hold the pa-
tient’s target area rigid, yet with
sufficient gentleness to minimize
discomfort.

The Experiment

Now the drama begins. The first
patient is wheeled beneath the pion
cone. Watching via closed-circuit
television arc those whose work,
for the moment, is completed, con-
sulting physicians, and other ob-
servers, including Louis Rosen,
LAMPF director, standing by un-
obtrusively to provide any assis-
tance necded.

All is in readiness in the control
room—Arvid Lundy, MP-3, Sally
Shlaer, MP-1, and Frances Do-
browolski and Ed Barnes, both
of the UNM Cancer Research and
Treatment Center, having much
earlier checked and double checked
the systems as well as the computer
that makes the control of the heam
possible.

All is in readiness as far as the
accelerator itsclf is concerned; Don

Hagerman, associate division leader
for accelerator operations, and
group MP-2 having previously tun-
ed the beam. During the long hours
lying ahead, the beam was to oper-
ate with unvarying reliability.

Attending physicians and nurses
position the patient, making final
checks and adjustments, and then
leave the treatment room. The pa-
tient is alone. Via an intercom, a
registered nurse talks to the patient
and the patient answers, assuring
her that she is comfortable and
ready.

The beam is turned on. For al-
most 30 minutes, an air of quiet
tension prevails. But all goes like
clockwork. The patient is removed
from the exposure cell.

The patient is alert and vitally
interested in the events of the night.
She asks to view the procedure for
the second patient on closed-circuit
TV. As she watches, she seems to be
rooting silently for her companion
now in the room she herself so
recently occupied.



As the final preparations for the
sccond patient are being completed,
the patient’s husband leans over,
kisses her, and gently jokes about
the gadget on her tummy. 'The pa-
tient smiles. The husband, physi-
cians, and nurses leave the roomn.

The beam is turned on--but this
time things do not go like clock-
work. The patient reports increas-
ing discomfort. The physicians
order the beam turned off, and a
medical tcam re-eniers the treat-
ment room.  Her position  had
caused pain, so another nodule,
another position is sclected. The
medical team leaves, the beam is
turned back on,

The new position is comfortable,
the exposure proceeds smoothly.
“Good girl,” the first patient mur-
murs  while watching the TV
monitor.

Both patients are then cransferred
to another room where selected
nodules receive conventional x-ray
radiation.

The first patient, in good spirits,

iy brought back into the cell for
her  sccond  pion  exposure  on
another nodule.  Again, the cx-
posure is conducted smoothly.

The exposurcs are complceted.
Post-cxposurc examinations of the
paticnts arc made. Data from dosi-
meters and other instruments are
collected. "The report: The experi-
ment had been  successfully con-
ducted.

Now at | a.m., comes the tra-
ditional bottle of champagne, the
congratulations to the some 60
men and women who had been
immediately involved in the ex-
periment, the banter. A night to
remember.

Looking Ahead

Where to now?

“For the immediate future, con-
tinued analyses of results,” Kliger-
man says. “We have irradiated 11
nodules as of the end of November.
During December, a longer scries
ol tests will be carried out on a
treatment schedule identical to that
used for definitive treatment of pri-

On the opposite page, UNM Cancer
Research and Treatment Center med-
ical staff members and LASL personnel
anxiously watch CCTV, viewing pa-
tient in freatment room on the screen
at left, data from the experiment in
progress on the right.

The expression on the face of Arvid
Lundy, MP-3, upon hearing the good
news at the end of the experiment,
says it all.

mary tumors, though at reduced
total doses.”

“T'he LAMPF shutdown for sche-
duled maintenance, beginning on
December 24, comes  during a
period  compatible with our pro-
gram. We nced that time anyway to
complete our analyses and watch
for the appearance of delayed after-
effects, if any,

“We should be ready to resume
experiments in July when LAMPF
is back in opecration. If all goes
as expected, we should be ready
for more advanced work, possibly
later in the year, using pion radio-
therapy to attempt remissions of
primary tumors as (:omparcd to the
preliminary type ol experiments we
arc conducting now.”

When and if that day comes, it
may cventually place a potent new
weapon in the hands of radiothera-
pists in their war against cancer.

And LAMPYF will have realized
onc of its socictal goals for which
planning started more than a
decade ago. @
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WASHINGTON BRIEFS

Goodbye AEC,
Hello ERDA

On October 8, Congress passed the Energy
Reorganization Act of 1974, On October 11, Presi-
dent Ford signed it into law, thereby abolishing
the Atomic Energy Commission no later than 120
days (February 8, 1975) from the date of the law’s
enactment. President Ford is empowered to
effect the change at an earlier date, should he
choose, after appointing all of the top officials
as required by the act.

The functions and most of the personnel of
the AEC will be transferred to 2 new agencies:
the Energy Research and Development Agency
(ERDA) and the Nuclear Regulatory Commission
(NRC). The 2 agencies will employ 92,000 gov-
ernment and contractor personnel and will have
budgets totalling $4.2 billion.

ERDA, the agency of special interest to LASL
because of its contractual relationship with the
University of California, will be run by an ad-
ministrator, a deputy administrator, and 6 as-
sistant administrators for (1) fossil energy, (2)
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nuclear energy, (3) environment and safety, (4)
conservation, (5) solar, geothermal, and advanced
energy systems, and (6) national security.

President Ford has named former Air Force
Secretary Robert C. Seamans to head ERDA and
the President is expected to name the deputy and
assistant administrators in the near future. (Note:
AEC Chairman Dixy Lee Ray has been named
an assistant secretary of state working with scien-
tific problems of an international nature.) Head-
ing NRC, with which LASL. is expected to have
frequent dealings in respect to nuclear safety,
etc., will be former AEC Commissioner William
Anders.

How will LASL be affected by the changeover?
In a nutshell, according to Harold Agnew, Di-
rector, “Basically unaffected, initially. The future
will depend on the Administrator and his deputy
and assistant and the committee structure in the
Congress. We will just have to wait and see what
evolves.”

The outlook:

University of California. LASL will con-
tinue to be operated by the University of Cal-
ifornia under a contract with ERDA.

Weapons. Present programs will continue
for at least 1 year under ERDA. During this
period, the Secretary of Defense and the Ad-
ministrator of ERDA will consult and recom-
mend to the President and the Congress whether
or not various weapons programs be transferred



to the Depariment of Defense or to other federal
agencices following the one-year period.

Energy. Nuclear energy programs will be
continued under FRDA with possibly enhanced
status  for nonnuclear and energy-related pro-
grams due to the new ERDA organization.

Security. Present policics, procedures, and
personnel are expected to be unaflfected cxcept
for the name change.

Other, Programs such as cancer rescarch
supported by entitics other than the AEC should
be unaffected.

IFor the short range, the effects of the change-
over upon LASIL will pose administrative prob-
fems, but are likely to be mostly superficial, ¥or
the long range, new personalitics at policy-mak-
ing levels, new inter-relationships of the new
agencies witl each other, within the Administra-
tion, and with the Congress will undoubtedly lead
to eventual changes in emphasis and direction.
Just what these changes may be, no one is in a
position to hazard a guess at the preseant, but the
future overall should be bright.

Planning Ahea®

If during November you noticed your division
or group leader poring over ledger sheets and
punching his desk calculator somewhat frantically,
you can attribute this o the new Budget and
Impoundment Control Act signed into law by
the President on July 12, 1974.

Your division or group leader was striving
valtantly to complete not 1, but 3, DMA (Division
of Military Application) budgets by a December
I deadline. Not only did he have Fiscal Year
1976 (I'Y-76) with which to contend, he had to
prepare a budget for IY-77 as well, plus a budgcei
for a freak three-month fiscal “year,” ¥Y-76-A.

Small woader your division or group leader
may have scemed a bit distracted. Tell him to
cheer up—next year will be better.

The Budget and Impoundment Control Act
was passed as a measure to give both the Admin-
istration and the Congress more tine to weigh
budget requests and for Congress to pass an ap-
propriation bill before the beginning of cach
liscal year. At present, the legislative process,
which evolved on a “grow like Topsy” basis, fre-

quently has resulted in Congress being unable
to pass an appropriations bill prior to its sum-
mer recess. “Continuing resolution” legislation
then must be rushed through to keep various
govermment agencics operative.

T'wo measures incorporated in the Act would
appear to solve the problem. Once s to require
U.5. government agencies to submit budget pro-
jections I year carlier than has been the practice.
‘I'he other is to change the calendar period of a
liscal year from July-June as at present to October-
September,

The latter change creates a three-month period
between July 1 and September 30 of 1976 which
somchow must be accounted for. Ience, the
creation of ¥Y-76-A, not a year at all, but a one-
time-only accounting and budgeting period to
span the gap between the end of I'Y-76 on June
30, 1976, and the beginning of F'Y-77 on October
1, 1976.

Next year, things will be smoother. During
the fall of 1975, division and group leaders will
have but 1 fiscal year with which to contend,
['Y-78. While planning and budgeting for a period
that beging 2 years in the [uture will pose some
problems, there are compensations. The long-
range aspects of budgeting and planning will be
enhanced, with many benefits, and there will be
fewer of the clifl-hanging uncertaintics hovering
over many funded progrars as “zero hour” comes
and goes with no one knowing whether a given
program is to receive support that is increased ov
decrcascd—or whether it will continue to be sup-
ported at all.

On the national level, interactions between
the Administration and the Congress are altered.
In the future, impounding funds by the Admin-
istration may still defer the release of funds, but
the Congress may vote to countermand such de-
ferments.

The Oflice of Management and Dudget will
have more time to review individual agency pro-
posals and to integrate these into an overall bud-
eet. New committees in both houscs of the Con-
gress will evaluate budget proposals on an overall
basis related to revenues and make recommenda-
tions to other existing committees, presumably
with ample time to perform these functions.

While new political processes ravely function
with the pcrl'cction their authors cxpect, the
consensus is that the Budget and Impoundment
Control Act is a meaningful step forward. I'or
1.ASI., the net result should be more efficient
long-range planning and fewer uncertainties.
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Stories in The Atom come about

in many ways. Occasionally one
comes along as a result of seren-
dipity. It’s as if you were to stumble
across a small corner of something
sticking up above the ground; it
looks interesting but hardly mon-
umental. Then you dig a bit and
uncover a treasure chest.

Such was the case with the Shop
Department recently. A phone call
from Al Driesner, assistant depart-
ment head and SD-2 (engineering)
group leader, started it. He describ-
ed a recently installed rotary con-
tour gauge measuring complex
curved surfaces to within millionths
of an inch and which cost more

been an essential part of the Los
Alamos Scientific Laboratory since
the first days of the Manhattan En-
gineer District. In those days, each
division requiring shop services had
its own shop. In 1945, the present
Shop Department was formed with
the late Gus Schultz as its first de-
partment head. In 1954, the main
shops building was completed. In
1959, Frank Stack, who had come to
Los Alamos as a U.S. Army mechan-
ical engineer, and also had been an
apprentice machinist, was named
Shop Department head.

Today, Stack heads an enterprise
which in the “outside” world would
be considered a substantial multi-

ticated new equipment. Since 1970,
the LASL Machinist Apprentice-
ship Program has been conducted
in cooperation with the New Mex-
ico State Apprenticeship Council,
which in turn is supported by the
U.S. Department of Labor. “We
have 27 apprentices in the program
now, and 45 of our present machin-
ists are graduates of the program.
We are particularly pleased with
the way young men from the sur-
rounding area have responded.
They're learning skills which are
valuable to themselves and, of
course, to the Laboratory,” Stack
says.

Apprentices enroll in a four-year

New Imagesin LASL’s Shops

than a quarter of a million dollars.
This promised to be an interesting
photo and caption, but not a great
deal more. A visit to the Shop De-
partment changed all that.

A walk through the sprawling fa-
cility revealed that changes have
been taking place of which not even
many Laboratory groups that deal
with the Shop Department are
fully aware. In a nutshell, the Shop
Department has made substantial
advances within the last year in its
capability to form complex shapes
with precision measured in the mil-
lionths of an inch on an almost
routine basis. Environmentally con-
trolled rooms, minicomputers, las-
ers, and a new metrology laboratory
where weights and measures are
kept to satisfy the Shop Depart-
ment’s own stringent requirements
are some of the recent developments
that have cnabled the department
to keep pace with science’s demands
for ever-increasing standards of pre-
cision.

Because of Los Alamos’ isolation
and for security reasons, shops have
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million dollar business. “We are
probably the largest research and
development shop in the country,”
Stack says.

The Shop Department has more
than 300 employecs, 250 of whom
are machinists. In addition to the
main “plant” at SM-39 on Pajarito
Road, which houses 13 shops, there
are 32 branch shops, under the su-
pervision of Ed Gritsko, SD-5 group
leader, throughout the Laboratory
where specialized quick turnaround
work—such as machining the alum.
inum coils for CTR-Division’s Scyl-
lac—can be handled more expedi-
tiously.

Unique among the Laboratory’s
departments and divisions, the
Shop Department, except for clas.
sified weapons work, competes for
“business.” “We bid just like an
outside vendor would on specific
jobs. Like an outside vendor, we
sometimes lose. Nevertheless, we're
doing about $8 million a year,”
Stack says.

Stack is as proud of the appren-
ticeship program, which he started
12 years ago, as he is of his sophis-

training course including classroom
work and scheduled instruction per-
iods on nearly all shop machines.
Upon successful completion of the
program, directed by Albert Del-
gado, training supervisor, they are
certified as journeyman machinists,
With few exceptions, they continue
as Shop Department employees.
Concurrently, an active recruiting
program is conducted to obtain
qualified journeyman machinists
from the “outside.”

Machine shop work is no longer
strictly the province of males.
Grace Gutierrez is into the second
year of her apprenticeship, and is
currently assisting in operating var-
ious machines. Sharon Shilling,
SD-1, formerly a clerk, is now writ-
ing computer programs in the APT
language (a special language for
controlling and monitoring numer-
ical controlled shop machines).

The accompanying photos show
much of what is new at the Shop
Department, providing an overview
of the Shop Department’s broaden-
ing scope of activities and increasing
sophistication.



I'he Shop Department is developing
its own version of a micro-finish ma-
chine that will be ready for limited
usage early in 1975, It is designed to
produce flat, concave, and convex
parts up 1o 24 inches in diameter with
surfaces machined to less than 1 mi-
cron. To achieve this mirrorlike finish,
a diamond knife is used and elaborate

means are employed to eliminate vi-
bration, such as an air-bearing spindle,
air slides and isolation mounts, and a
non-contact  coupling for the drive
mechanism. Here, Dave Murphy, SD-1,
checks the accuracy of the finish on
aluminum with a laser interferometer—
and incidentally demonstrates by his
own reflection its quality.
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Two Excello turning and boring ma-
chines (lathes) are minicomputer con-
trolled to finish complex free-form
shapes to tolerances of 100 millionths
of an inch. A minicomputer transmits
the part dimensional data to the ma-
chines’ hydraulic servosystems for pre-
cision positioning of the tool and work
piece. A feedback circuit monitors the
location of the machine slides. The
lathes, which can be used for any ma-
terial other than high explosive or plu-

-

o A e

A handy device for checking threads on bolts and
other finished surfaces is an optical comparator.
Here, Bernie Gilbert, SD-4, shows how high-inten-
sity light, lower right, silhouettes a %" bolt. The
image is then enlarged and displayed at approx-

imately 18" diameter.
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tonium, substantially increase LASL’s
fabricating capability, and cost about
$200,000 each.

The finished product produced by
the lathes is then checked by the
Shop Department’s new rotary contour
gauge (right}. Probes contacting both
the exterior (shown in photo) and in-
terior {not shown) surfaces plot spher-
ical coordinates via a minicomputer be-
hind Elbert Colston, SD-4 (inspection
and quality assurance) group leader,

A new preferential three-point lap finishes spheri-
cal shapes to an accuracy of 5 millionths of an
inch by rotating the spheres in precise orbits be-
tween 3 abrasive lops. This unit, here op-
erated by Billie Hennigen, SD-1, is one of 6 in-

in the background. Accuracy of the ro-
tary contour gauge is to 5 millionths of
an inch; sensitivity is such that even the
thickness of a fingerprint can be meas-
ured. The gauge is installed, along with
several other delicate measuring de-
vices, in an environmentally controlled
room which, among its other functions,
provides a precisely controlled tem-
perature to minimize measurement sen-
sitive temperature corrections and also
provide a nearly dust-free environment.

stalled in an environmentally controlled room.



Al Dricsner, Frank Stack, and
Al Zerwas, assistant depattment
head, talk things over on a mez-
zanine overlooking the main
shop area stretching 600 feet
behind them. The three managers
are as proud of the Shop De-
partment’s personnel as they are
of its equipment. “These fellows
can come up with just about any-
thing you want them to do,” says
Driesner. “Somehow, they al-
ways come up with a neat
looking job.”

The Model Shop in LASLs Shop De-
partiment has more than paid for itself in
problems it has spatted in various LASL
construction projects. By building o scale
model to construction plans and aliering
the model as changes are made, model
makers such as John Mench and Bruce
Martinez, above, have been able 1o call
attention to  discrepancies unnoticed in
conslruction drawings for the new Plu-
tonivm  Facility being built on Pajarito
Road. Savings to date are cstimaied in
excess of $50,000.

The Shop Department's new metrology
laboratory has length and mass  stan-
dards, traceable to the National Bureau
of Standards, which are used to measure
and calibrate gauges, tools, and weights.
To assure the required accuracy, the fa-
cility is located in o room where tempera-
ture, humidity, and air purity are held to
strict standards. Here Gene Roach, SD-4,
uses o proficorder fo check dimensions on
a sphere. A diamond stylus traces the
surface fo a precision within 2 millionths
of an inch.



NUCLEAR HEAT FOR INDUSTRY

a coming revolution?

Process heat—that heat used by a
plant for an industrial process—is a
term almost totally unknown by the
public and one with which even
many scientists are unfamiliar, But
it is a term destined to become well
known to all as the energy crisis in-
exorably tightens its grip on the
American way of life over the com-
ing decades.

That is because today process heat
accounts for some 309, of America’s
cnergy consumption (more than
consumed by the nation’s automo-
biles) and is projected to account
for an even larger percentage.

Since the birth of the atomic age,
it has been obvious that nuclear
reactors could provide heat in the
massive amounts required by indus-
tries that make steel and paper, that
make plastics and a host of other
products. But during an age, now
fast receding, of cheap and abun-
dant natural fuels, and in the face
of formidable economic and techno-
logical obstacles, the development
of nuclear process heat languished.

The sleeping giant may be awak-
ening, though. A milestone meeting
at the Los Alamos Scientific Labora-
tory October 1-3 was attended by
more than 250 scientists, nuclear en-
gineers, and industrial executives
from the United States and 5 for-
eign countries.

Originated and cosponsored by
the San Diego and Trinity (New
Mexico) sections of the American
Nuclear Society, it was, as its name
suggests, the First National Topical
Meeting on Nuclear Process Heat
Applications. Bob Duftield, Q-Divi-
sion leader, served as chairman.

“1 was impressed by the variety of
backgrounds represented at this
meeting,” Duffield says. “More than
3097 of the participants were other
than nuclear scientists and engi-
neers and included executives and
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consultants connected with the
petroleum, chemical, steel, and coal
industries.”

Impressive, too, was the stature of
the participants. Alvin Weinberg,
director of the Federal Energy Ad-
ministration’s Office of Energy Re-
search and Development, and for-
mer New Mexico Governor Jack
Campbell, president of the Federa-
tion of Rocky Mountain States,
were banquet speakers. John Lan-
dis, of General Atomic Company,
was honorary chairman of the meet-
ing. Carl Walske, president of the
Atomic Industrial Forum, Irving
Spiewak, director of the Oak
Ridge National Laboratory, and
John Andelin, scientific advisor to
U.S. Representative Mike McCor-
mack, were among participants of
note.

The meeting was a massive exer-
cise in organization and logistics.
Managing a myriad of details from
collecting papers to arranging Albu-
querque airport pickups and trans-
lation services for attendees from
overseas were Dick Malenfant, Q-
DO, Bob Porton, ISD-2 group lead-
er, Doug O’Dell, TD-5, Darryl
Smith, A-1, and David R. Smith,
P-5.

The three-day program, consist-
ing of the presentation of papers
and panel discussions in the Admin-
istration Building auditorium, pro-
grams for wives, banquets at the
Los Alamos Community Center,
and a visit to LASL’s Fenton Fill
geothermal site on Thursday, went
as much like clockwork as can be
expected of such affairs.

LASL personnel with roles in the
meeting were Doug Balcomb, Q-
Division assistant leader for analysis
and planning, who presented a
paper on high temperature reactors;
Morton C. Smith, Q-22 group leader
who described LASL’s geothermal

program; Mel Bowman, CMB-Divi-
sion alternate leader who talked on
nuclear process heat for thermo-
chemical decomposition of water to
produce hydrogen; and LASL's
Deputy Director Raemer Schreiber,
who served as chairman for an after-
noon session.
Commentary

Nuclear process heat is a sleeping
giant that is going to take a long
time to awaken. As Edwin Cox of
Black and Veatch remarked while
delivering a paper, on operational
aspects of integrated plants using
nuclear energy, “If you're planning
to go nuclear in 1985, you're already
too late.”

A common thread running
through the meeting was the for-
midable technological problems
yet to be solved, compounded by
the intricacies of satisfying federal,
state, and local regulations.

Nuclear reactors for generating
process heat were generally studied
in terms of megawatts and “mega-
bucks”—very large installations
whose capital costs were described
in hundreds of millions of dollars.
Simply planning and arranging fi-
nancing of such mammoth plants,
not to mention their construction,
requires years stretching into dec-
ades.

On the other hand, there was no
questioning that nuclear process
heat, in whatever form, must come.
Domestic crude oil and natural gas
production will peak in 1980, level
off, then decline. Coal production
will follow a similar curve, but with
a peak occurring after the turn of
the century. All expect costs to esca-
late and, in so doing, make nuclear
process heat increasingly attractive
to all industries, including such in-
dustries as coal gasification and pet-
rochemicals. These would begin us-
ing nuclear heat for processing rath-



A few key participants: Alvin Weinberg, director of the Federal Energy Administration’s Of-
fice of Energy Research and Development, A. T. McMain, General Atomic Company, and Tom
Barnhart, U. 5. Steel, discuss nuclear process heat at a press conference.

er than buring a portion of the in-
creasingly precious (uel itsell to ob-
rain process heat. Fossil fuels will be
considered more as a source of
“building blocks” for other ma-
terials rather than as a material
“wasted” as energy.

‘I'he supply of uranium is basic.
Demand for uranium is expected to
incerease ten-fold from 12,000 tons
annually at prescnt to 128,000 tons
in the year 2000, according to Tarry
Werts, Kerr-McGee  Corporation.
Yet, due to cconomic factors, little
uranium ore exploration has taken
place in recent years. Werts be-
lieved that ores ample to supply na-
tional needs well into the next cen-
tury exist within the United States,
especially in the Rocky Mountain
region. Werts added that the indus-
try may have to settle for ores of
lower grade.

Unlike other fuels, continuing
and even radical increases in unran-
ium costs will have little mpact on
the cconomics of nuclear Process
heat. The volume of fuel consumed
in nuclear rcactors is but a very
small fracttont of the volume of fos-
sil fuels burned in present indus-
trial processes. 'T'hus, it is the cost of
conventional fuels, rather than that
of nuclear, that becomes the prime

determinant of at what point in
time it becomes advantageous to
employ nuclear reactors for pro-
cess heat.,

Thinking Big

Many papers were presented on
the [easibility ol big reactors, espe-
cially the High 'Femperature Gas-
Cooled Reactor, and wich such reac-
tors incorporated into nuclear util-
ity-industrial complexes or parks,
An H'TGR, providing steant at tem-
peratures of 1600°1" or even higher,
would provide far more heat than
any but a few of the largest indus-
trial plants could use. But a cluster
of industries could utilize most or
all of the reactor’s heat. A reactor
used to gencrate clectricity with
process heat as a by-product would
obviously represent a more cfficient
utilization of cnergy than onc used
for generating clectricity or power
alone. "The utility would operate
the recactor, relieving industry of
this  responsibility, and various
joint financing schemes would make
such an installation cconomically
feasible.

Because the reliability of reactors
is not at present satisfactorily high,
the utility would have 2 or more
reactors to provide continuous pro-
cess heat when one ol the reactors is
“down.” And devclopment of these

parks at some distance from urban
centers would satisfy an important
scgment of public opinion in re-
spect to safety and cnvironmental
protection.

Because the mecting was concern-
ed primarily with scientific and
technological topics, the economic
and socictal impact of these pro-
posed parks were treated but light-
ly. Unanswered were such questions
as whether or not American indus-
try, cven the largest, could bear the
traumatic costs and massive disloca-
tions of migrating in numbers to
these parks. Some wondered if bed-
room communities, followed by
small cities, would not soon develop
around the parks, obviating the
very isolation that such parks were
originally supposed to achieve.

One futuristic scheme envisioned
parks built not on land, but on
barges towed to offshore moorings.
Some wondered how the delivery of
supplics, let alone the commutation
of workers, could be accomplished
economically.

Thinking Small
While thinking big was the dom-
inant theme at the meeting, a small
but articulate minority presented
papers cxpounding the virtues of
the small reactor. Conceding signifi-
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cant advantages to the large reactor
because of economies of scale, pro-
ponents of small reactors neverthe-
less urged research on small reactors
as well as large.

During a press conference on the
opening day of the meeting, LASL
Director Harold Agncw reminded
that LASL had developed a body of
knowledge on the design of small
reactors for the Rover and NERVA
programs of the past.

Apparent to all was the desirabil-
ity of making available to American
industry small reactors to serve vary-
ing temperature and heat require-
ments. The economies of “plugging
in” a small reactor to replace a con-
ventional process heat source in an
existing plant, such as a paper mill
in a remote area, might more than
compensate for cconomies of scale
such a plant might enjoy at a nu-
clear utility-industrial park.

As of now, the prospect for inten-
sive development of small reactors is
not encouraging. The nuclear reac-
tor industry is geared to the design
and building of very large reactors
for the electric utility industry.
And the technological obstacles
are considerably more complex
than the term “plugging in” im-
plies.

Acting Big

Lest the foregoing cast a pall on
the whole topic, the dramatic mo-
ments ol the meeting were papers
presented showing determined and
positive cfforts being made today,
with actual projects in progress.

Overseas, “zero hour” is here for
certain industrialized nations whose
fossil fuel resources are approaching
or are at depletion.

In Japan, the Japanese Atomic
Energy Research Institute and the
Association of Nuclear Steelmaking
(209, of Japan's energy is con-
sumed in steelmaking) are actively
rescarching and designing large,
very high temperature reactors. An
experimental reactor is expected to
be in operation in the early 1980’s
with industrial reactors following,
hopefully, in a matter of a few
years.

In England, the Dragon Project
of the Atomic Energy establishment,

18

which comprises 12 signatory coun-
tries participating in reactor devel-
opment for electrical generation, is
now promoting similar cooperation
in development of process nuclear
heat.

And in Germany, a coal gasifica-
tion project is under way between
the Rhine River and the Belgian
border with plans to distribute the
gas produced to nearby chemical
and steelmaking plants as well as to
domestic users via existing natural
gas pipelines. A group of 8 major
German nuclear reactor, coal min-
ing, steel, and heavy equipment
companics are working towards de-
velopment of a process heat reactor
by 1983.

In the U.S.A.,, the Consumers
Power Company of Midland, Mich,,
and Dow Chemical Corporation
have entered into a joint venture
which provides for building a pow-
cr generating/heat process reactor,
with the utility selling Dow process
steam as a by-product of power gen-
cration. Papers presented by Robert
Quade of General Atomic Company
and J. Burroughs of Dow described
the many legal difficulties encoun-
tered. A utility is generally prohib-
ited from engaging in other than
the utility business. Yet, difficulties
are being surmounted and the in-
stallation is being built.

Perhaps the most dramatic pre-
sentation was made by Tom Barn-
hart of U.S. Steel Corporation,
speaking on behalf of a task force
of the American Iron and Steel In-
stitute working in conjunction with
the General Atomic Company of
San Diego, California. He reported
extensive studies on the feasibility
of nuclear process heat for steel
making, concluding that the council
was recommending “go.” The audi-
cnce was impressed both by the
scope of the program and the de-
termined optimism of its partici-
pants.

A Nuclear-Hydrogen World?

Coal gasification and liquefaction
was the subject of several papers,
whose authors visualized the day
when coal would be processed to
make methane and other gasses, or
to form useful organic substances,

rather than “waste” coal as a fuel.

Most of these schemes included
the production of hydrogen and
oxygen from water as part of the
process. With nuclear process heat,
hydrogen could be produced in
abundance, leading to speculations
that nuclear energy and hydrogen
might form the basis of our econ-
omy, with corresponding environ-
mental advantages, in some future
age.

Looking Ahead

The 2 major obstacles to more
rapid development of nuclear pro-
cess heat are technological and eco-
nomic. Chief among the technolog-
ical obstacles is the interface—the
heat cxchanging mechanism—be-
tween the reactor and the industrial
user, assuring, above all, complete
radiological protection.

Yet, the designs are on the board
and the technology can be surmised.
It remains to be done and proven.

The reliability of reactors from
an operational point of view (as
much as 209, downtime is experi-
enced in some large reactors) re-
mains a nagging consideration.

Yet, continued development of re-
actors will surely mitigate this prob-
lem.

The astronomical cost of reactors
and operational and safeguard sys-
tems are a major stumbling block.

Yet, as the costs of conventional
fuels escalate, there will occur a
point in time when, all factors con-
sidered, nuclear reactors will pro-
vide cheaper process heat.

Finally, the simple fact that sup-
plies of fossil fuels will dwindle and
eventually vanish will cause many
industries, sooner or later, to chuck
their charts, graphs, and studies into
the ashcan and get on with it It
will be a matter of survival.

All this is why the First National
Topical Meeting on Nuclear Pro-
cess Heat Application was in truth
a milestone. Nuclear process heat is
still largely in the “talk” stage. This
meeting, by focusing attention and
generating a copious exchange of
information and a measure of opti-
mism on the subject, may have pro-
vided the first significant impetus
leading to eventual application. @



At home: Marge, Schreib, and Kachina

“What am [ going to do in my
retirement? Well, first I want (o
really get retired and have some
time to think about what I want to
do when I am not driven by a sched-
ule and a lot of responsibilitics. For
a while, at any rate, I have plenty
to do just to catel up with myself--
chores around the house, fool
around with rocks and jewelry, and
sort out the junk T have collected
through the years. Later, Marge and
I will probably do some travelling,
but will keep T.os Alamos as our
home base since we can’t think of

a better place to live and we have
so many friends here.”

T'hose were somce of the relaxed
musings  of  Racmer “Schreib”
Schreiber, deputy director of the
lLos Alamos Scientilic Laboratory,
on the eve of his retivement, Decem-
boer 2.

“I'll probably continue to visit
the Laboratory—hope to, anyway,”
he continued. “No, I won’t go out
looking for another job.”

Schreib very well could go out
and get another job. At 64, he is as
fit, quick, and competent as men
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At Tinion Island where World War !l atomic weapons were assembled in

August, 1945, Men still associated with LASL are circled: Second row from top:
Schreiber and Harold Agnew, Director. Bottom row: Harlow Russ, WX-1, and
John Tucker, WX-7. The photo was cracked when Schreiber attempted to stuff
it in his baggage for the trip home.

many years his junior.

“I'll miss my many contacts at the
Lab—and I'm going to have some
withdrawal symptoms in realizing
that I will no longer carry the clout
that I once had,” Schreib contin-
ued. “But I plan to keep in touch
with the program and perhaps learn
something new. My main reason for
retiring now is to have some time
for Marge and me to do things on a
relaxed time scale—go when we
want to go and return when we
feel like it. No more scheduling of
vacations.”

“Marge,” more formally “Mar-
guerite,” is, of course, Mrs. Schrieb-
cr. She has been a part of Schrieb’s
life since the depression years when
bright graduate students often earn-
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ed less than WPA workers, and has
been a part of life on The Hill since
the mud-street and army-barracks
days of World War II's Manhattan
Engineer District.

During those early years, she was
a member of the sometimes militant
Town Council that presented the
views of the civilian population to
the Commanding Officer. Later she
was involved in various community
affairs, including a term as a mem-
ber of the Los Alamos Board of
Education.

Schreib and Marge, with their
daughter Paula, now Mrs. B. Roy
Saunders, White Rock, came to Los
Alamos in November, 1943, from
Purdue where he had been working
as a research associate on a project

with the university’s cyclotron to
measure deuterium-tritium cross
sections. Before he arrived, he was
not at all certain of anything except
that more than a few of the nation’s
leading physicists were also heading
for Los Alamos, and that the project
was very important and very secret.

“I would not say that the trip to
Los Alamos was a very pleasant ex-
perience,” Schreib recalls. ‘“We
went by the old road that goes
through El Rancho and San Ilde-
fonso. Coming up the hill, we had
to use some of the old switchbacks.
The last stretch below the old
guard gate was the worst. You can
still see the remnants of that road—
it cuts off up the cliff just below the
Clinton P. Anderson plaque on



Fast Road. We followed a loaded
water truck that was grinding along
at about a quarter of a mile per
hour and T wasn’t quite sure if the
clutch and brakes would hold out,”

Schrexb found himself in com-
pany with such illustrious scien-
tists as Inrico Fermi, Don Kerst,
Marshall Holloway, Charles .
Baker, and 1.. D. P. King working
on the Water Boiler—the world’s
first  homogencous rcactor (1he
Atom, Sept-Oct. 1974) .

In 1945, Schireib transferred to G-
Division (“G” stood for “gadget,” a
nickname for the implosion, or Fat
Maun, bomb) to help develop the
nuclear assembly procedures and
assemble the field Kits for both the
Yrinity Vest and the overseas op-
eration. He was there at I'rinity as
a raember of the nuclear assernbly
team at MacDonald’s Ranch, about
114 miles from ground zero, and he
observed the world’s first atomic
detonation from Base Camp.

“Tt scared the hell out of me,” he
remenbers,

Shortly after Trinity, Schreib
{lew to Tinian in the Marianna Is-
lands to join an advance party,
headed by Charles Baker, whose
mission it was to ready the bombs
that would end the war. While
others assembled the “gun” type
bomb that was to be dropped on
Hiroshima, Schreib and others be-
gan work on the Fat Man.

On ihe third morning after the
Hiroshima strike, no word had
been received from the Japanese sig-
nalling the hoped-for surrender.
“The Fat Man strike was ordered.
The bomb had to take off armed,
so a radiation team was formed in
case of a takeofl crash. According to
Schreib, “We did not know exactly
what to do, but we had some geiger
counters and an MP arm band
apiece, and an officer with a detach-
ment of men o chase people out of
the danger area.”

Iollowing tlhe Nagasaki strike,
Schreib participated in the Opera-
tion Crossroads tests at Bikini Atoll
i 1946 and was deeply involved in
the nuclear rescarchh and weapons
design of the times. In 1949, he he-
came associate W-Division leader,

and, in 1950, with the big push to-
ward the development of a thermo-
nuclear weapon in full swing, he
became successively acting W-Divi-
sion leader and W-Division lcader.

In 1955, Schreiber was asked to
head a program that cventually
evolved into Project Rover for the
development of a nuclear rocket
motor for the ICBM, with the mis-
sion transferred to the National
Aeronautics and Space Administra-
iion space program in 1958, By
1959, the design of a graphite-based
reactor using hydrogen propellant
had becen established and Kiwi-A,
the first of a long series of nuclear
rocket test reactors, was ready for its
trials at Jackass Flats adjacent to
the Nevada Test Site. Schreib was
there.

T'he retireraent of Darol Froman
in 1962 opcned the position of
tcchnical  associate  divector, to
whicli Schreib was appointed. In
1972, his title was changed to that
of deputy director.

Schreib’s leadership in nuclear
science has been evidenced outside
ol the Laboratory as well as within,
e has held severat high offices of
the American Nuclear Society, serv-
ing as its president in 1967-68. e is
a Yellow of the American Physical
Socicety, American Instituic of Ae-
ronautics and Astronautics, and the
American Association for the Ad-
vancement, of Science, In 1964 he
was granted an honorary Doctor of
Science degree from his alma mater,
Purdue University.

The usual retirement laudatory
concludes with fulsome and flow-
ery testimony to the subject’s scem-
ingly endless virtues: his warm. per-
sonality, his wisdom, and how much
his example and guidance hag
meant to us lesser mortals. But
Schreil wouldn’t stand for that sort
of gush.

Suflice to say that few men in the
Laboratory’s history have had so
many {ricnds within and without
the Laboratory. He will be missed.

“Don’t call it goodbye,” Schreib
cautions. “After all, T'll still be
around.”

Good.

.

At Kwajalein Atoll aboard the USS
Alhemarle, June 1946.

At Purdue University to receive an

honorary doctorate, May 1964,

At LASL just prior to retirement,
November 1974.
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short subjects

Honors: George Shepherd, H-9, received an
Atomic Energy Commission Special Achievement
Award for planning and budgetary work conduct-
ed while on a two-year assignment in Washington,
D.C., as a member of the AEC’s Division of Bio-
medical and Environmental Research. Morton C.
Smith, Q-22 group leader, has been named recip-
ient of the New Mexico Academy of Science’s
Distinguished Scientist of the Year Award for 1974
for geothermal research. Esther Bottom, H-2, is
the first registered nurse in New Mexico to have
been certified by examination by the American
Board for Occupational Health Nurses, Inc., and
has been listed in the Board’s directory. The
Lahoratory received a National Aeronautics and
Space Administration Group Achievement Award
for contributing to the successful development
and delivery of the 4 radioisotope generators
aboard the Pioneer 10 space mission.

&

From the AEC: James McNally, ADWP-O, has
been appointed assistant director for laser and iso-
tope technology in the AEC’s Division of Military
Application in Germantown, Maryland.

3P

Some 200 persons representing many of the
300 member organizations of the LAMPF Users
Group attended the annual meeting held Novem-
ber 11-12 in Los Alamos. The LAMPF accelera-
tor will be shut down December 24 to allow a
number of operations to be conducted leading to
higher intensity operation when the accelerator
is reactivated in July, 1975.

£

E-Division (electronics and instrumentation) has
placed into operation a terminal linking LASL. to
computer centers at MIT, Lawrence-Livermore
and Lawrence-Berkeley Laboratories, UCLA, the
University of London, Rand Corporation and a
number of other institutions. Argonne Labora-
tory and New York University-Courant Institute
will be on-line in the near future. E-Division will
also provide ARPANET terminals for individual
or group usage at other points throughout LLASL.
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The Los Alamos Scientific Laboratory hosted
an energy resource and evaluation conference No-
vember 13-14, the purpose of which was to pro-
vide an overview of energy-related activities at
LASL and to discuss ways for the Laboratory to
interact with the states of the Rocky Mountain re-
gion. Some 40 representatives of state, regional
and federal agencies from 8 states as well as from
other laboratories and the U.S. Atomic Energy
Commission attended.

&

Bob Keepin, group leader A-1 (nuclear analysis
research) stating that “the spate of recent publicity
and present criticism of U.S. nuclear safeguards
posture has gone largely unchallenged by safe-
guards and materials management professionals,”
has presented rebuttals recently in the form of
articles, book reviews, and interviews in journals
such as Nuclear News, Laser Focus, and Nucle-
onics Week. Keepin cites LASL's DYMAC (Dy-
namic Materials Control) program being devel-
oped for the AEC as providing a stringent, mul-
tiple-layered defense against diversion, theft, or
accidental loss of nuclear materials.

R

Charles Browne, form-
er J-Division leader, has
been named assistant di-
rector for administration
(ADA). His responsibil-
ities will include super-
vision of the departments,
¥ indirect operations, and
communications with the
Atomic Energy Comis-
sion’s Los Alamos Area
Office and the University
of California on adminis-

; trative matters.
Browne was assigned to LASL as a military
stafft member in 1952 and joined LASL as alter-
nate group leader of J-11 in 1955. He is a Fellow
of the American Physical Society and of the
American Institute of Chemists, and a member
of Sigma Xi. :

John Hopkins, former assistant division leader,
has been named J-Division leader, replacing
Browne. Other appointments from within J-Divi-
sion are Robert Brownlee and Robert Campbell
as associate division leaders and Robert Bradshaw
as test group director.



‘I'wo recent training sessions con-
ducted by the Los Alamos Scientific
Laboratory illustratc how expertise
developed by LLASL is shared:

On October 7-11, Group A-1 (nu-
clear analysis rescarch) conducted a
training coursc directed by Ron
Augustson and Doug Reilly on non-
destructive assay, or the use of radia-
tion  detectors to  determine  the
quantity ol radioactive material.
Classroom  sessions were held  at
A-1's laboratorics at T'en Site, and
ficld trips were made to the Shop
Department. There instructors and
participants calibrated gamma ray
detectors outdoors, then moved in-
doors to train the instruments on
possible fissionable material in air
ducts, Represented by 28 partici-
pants were laboratorics and com-
panics such as Union Carbide Cor-
poration, the Hanford Fngincering
Development  Laboratory,  the
Goodyear Atomic Corporation, the
National Lead Company of Ohio,
Battelle Northwest Laboratorics,
the International Atomic Encrgy
Ageney of Vienna, Austria, and a
numbecr of ALC contractors and op-
crations offices. This was the second
of such annual training sessions.

¥From October 15 through Novem-
ber 12, LASI,, in coopcration with
the Zia Company, conducted an In-
dustrial  Steamn  Trap School at
the Zia Administration Building in
Los Alamos. Fv Miller, ENG-4
(maintenance), conducted 8 two-
hour sessions on  troubleshooting
and servicing stearmn traps, impor-
tant in cnergy conscrvation. ‘The
session concluded with 46 person-
nel of the Zia Company and LASELs
Ingincering  Department  being
eraduated. Refresher courses will be
held every year.

Other training programs include
those for respirators by Group 11-5
(industrial hygiene), vacoum tech-
nology sponsored by Group MP-9
(accelerator systems development),
plus a number of in-house programs
such as for supervisory training,
computer and data processing tech-
nology, and salety.

1 1.ASL. were an educational in-
stitution, its curriculum and alumni
would be impressive indeed.

Ev Miller, ENG-4, shows o steam trap to one of 46 LASL
and Zia personnel participating in two-hour steam-trap
sessions held at the Zia Administration Building in Los
Alamos.

5 i |

Claude Beverly and John Watkins, Union Carbide Nuclear
Division, watch as Jack Parker, A-1 and Cecil Kindle, At-
lantic Richfield Hanford Company, train o goamma-ray de-
tector on a Shop Department air duet searching for fraces
of radicactive material. Field trips like this complement
classroom sessions on nondestructive assay.
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Clearing
the
Aar

Nonsmokers generally reacted
with satisfaction and smokers had
no comment (publicly) on the “no
smoking’ stickers that proliferated
in October around the Los Alamos
Scientific Laboratory. The stickers
appeared in passenger elevators,
most conference rooms, and in work
and other areas where under some
conditions air circulation can be-
come inadequate.

The *“no smoking” stickers fol-
lowed the issuance of smoking reg-
ulations by the Director’s Office on
October 11, which also included
rules for auditoriums, cafeterias,
and passenger-carrying taxis and
shuttle airplanes.

Interestingly, LASL’s “no smok-
ing” program was implemented as
an organization called Action on
Smoking and Health (ASH) of
Washington, D.C., levelled sharp
criticism at the Occupational Safe-
ty - and Health Administration
(OSHA) for proposing standards
that “fail to control the contamina-
tion of the workplace environment
by carbon monoxide generated by
the smoking of tobacco products.”
ASH recommends that OSHA's pro-
posed standards include provisions
covering smoking in small, enclosed
areas, medical facilities, and meet-
ing rooms, and that smoking and
nonsmoking areas be established in
other offices.

If OSHA does implement such
standards, they’ll have virtually no
effect on LASL. LASL will have
already complied.
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Culled from the November and December, 1964, files of
The Atom and the Los Alamos Monitor by Robert Y. Porton

Awanyu’s Gifts Found

Four Los Alamos high school boys have discovered a dozen
prehistoric pottery jars and bowls under the White Rock Canyon rim.
It is believed the pottery may have been put there by Tewa Indians
from Tsirege Pueblo as offerings to the rain god Awanyu centuries
ago. Awanyu’s eight-foot petroglyph adorns a cliff face overlooking
Pajarito Road near Highway 4.

(ed. note:—Several of the pots are on display in the Bradbury
Science Hall).

100th Person To Get Degree

William Daniels, a chemist, has become the 100th person to com-
plete degree-requirement work in the academic training program
that is conducted by the Laboratory in cooperation with the Univer-
sity of New Mexico. Daniels will be awarded his Ph.D. in chemistry
at UNM commencement exercises next June.

Memorial

A memorial to the late President John F. Kennedy, the only
President ever to visit Los Alamos, was dedicated December 6. A
functional memorial, it serves as the entrance to the local football
field where Kennedy addressed Los Alamos citizens during his
December 7, 1962 visit. The monument was paid for entirely by
contributions of people in this area.

For Sale

(Advertisement) Nice three-bedroom home in White Rock. One
and 34 bath, large kitchen, dinette and living room. Plenty of closets,
stove with hood, disposal, drapes and traverse rods. Two-car carport
with storage, rear yard fully fenced, $17,500 full price!

Bomb Used in Physics Experiment

LASIL scientists have used an underground test of an atomic
bomb at the Nevada Test Site as part of a highly sophisticated physics
experiment. Involving hundreds of employees, the pioneering
achievement marked the first time that a weapons-oriented device
had been used in a “pure science” experiment. The low vyield
underground explosion was used as a neutron source to produce
data that scientists say would have taken decades to acquire through
the use of conventional particle accelerators.



Among
Our

Guests . . .

Betsy Ancker-dohnson, assistant secre-
tary for science and technology for
the U.S. Department of Commerce,
came to Los Alamos on November 5 to
speak on “The Antitrust Theory of
Physics, Chemistry, and Other Useful
Arts” at a collogquium. She also talked
with Loboratory Director Harold Ag-
new, right, about LASL activities.

F. €. Wde, director of the U.5. Arms
and Disarmameni Agency, and Dun-
can MachDougall, ussociate director for
weapons, listen s Carl Henry, group
A-2 alternate leader, explains aspects
of nuclear detection and identification
on October 30. Kle is advisor to the
President and the Secretary of State.

On November 7-8, U.S. Senator Faul
Fannin visited LASL for briefings on
chergy and other programs. lLeft to
right, Fannin, his energy cide, Mar-
garet Lane, and, back to camera, Lab-
orofory Director Harold Agnew,

Following an American Physical So-
ciety seminar on plasma physics held
in Albutjuerque, over 100 participants
visited LASL to view thermonuclear
energy experiments in progress. Here
John Mcleod, L-2, left, deseribes L-Di-
vision’s four-beam neodymium glass
laser, The seminar aliracted over
1,200 participants from the U.5.A, and
abroad.

Edythe Moore, right, president of the
Special Libraries  Association, visited
the LASL Librory MNovember 15, Here
with Art Freed, right center, 15D-4
group leader, she looks over plans for
the Muafional Security and Resources
Study Center which will eventually
house the LASL Library. Watching left
to right are Lois Godfrey, 15D-4, and
Sandra  Coleman, president of the
Association’s Rio Grande chaper,



What, you wear safety glasses?
Take it from Charles Jaworski, CMB-6
(materials technology), it's a good
idea. While Jaworski was operating a
press, material shattered. Fragments
smashed his safety glasses—but his
sight was spared.

Also concerned with facial matters,
but in a lighter vein, are Liz Chavez,
ENG-10, Donna Gonzales, ENG-2, and
Sally Duran, ENG-8. Donna missed
qualifying by a mere half-inch as a
volunteer subject for testing the fit of
rubber facepieces of respirators by
Group H-5 (industrial hygiene). The
respirator section had advertised in
“The Bulletin for volunteers with small
faces: women whose faces measure
less than 4 inches from the top of the
nose bridge to the lower tip of the chin,
and men whose faces measure less than
5 inches. If you “measure up’’ phone

‘Louis Geoffrion or Jose Bustos at 667-

7280. LASL employees cannot serve as
subjects during normal working hours,
but other hours may be arranged. Each
test is expected to require 1 to 2 hours
time, for which the volunteer is paid,
and no knowledge of respirators is re-
quired.



